Introduction
In connection with a study of the cause of lodging in soybeans as grown in corn for silage it was found that the shading by the corn resulted in a reduction of the percentage of carbohydrates and total dry matter, and that the stems of soybeans thus developed were relatively soft, pliable, and weak. In cereals like oats and wheat a similar situation in the stems with consequent lodging has been found to develop as a result not only of shading but also from hyper-nutrition. In the latter case, particularly in the presence of an abundance of nitrates accompanied by suitable moisture relations, there was set up within the oat Soybeans were planted in these plots in 1924 and 1925. In 1924 seeds of the Elton variety were planted June 11, putting two seeds in hills spaced one foot apart each way. Samples for analysis were taken September 18 when the plants were well developed, but before the leaves had begun to drop. In 1925 seeds of the Hamilton variety were sown May 29, and samples for analysis were taken September 21.
In sampling, the leaves were removed and the lower two-thirds only of the stems were used. These were cut into pieces one-half to three-fourths of an inch long, placed in wide-mouthed, glass-stoppered bottles, covered with alcohol, the strength of which, after allowing for the moisture contained in the plants, was about 70 per cent., and then heated about an hour at approximately 780 C. The samples were then set aside and allowed to stand for two or three months before analysis.
Aside from total dry matter, analyses were made for certain of the constituents of which the dry matter is composed, namely, free reducing sugars, inverted sugars, easily hydrolyzable carbohydrates, cellulose, and lignin.
Results The results of the analyses of the plants grown on the three grades of fertility sand-soil-manure in the two seasons, 1924 and 1925, were as shown in the accompanying table.
From the table it may be seen that as the fertility of the soil increased, the dry matter and the total carbohydrates of the soybean stems decreased. Comparing the plants grown in the sand with those grown in the manure, the stems of the former contained more free reducing sugars, more easily hydrolyzable carbohydrates, more cellulose, and more lignin. As far as these constituents are concerned, the results are in agreement with those found in certain non-leguminous plants, the tomato (1) and oats and wheat (3) when the latter were grown under similar environmental soil conditions. In the soybean, however, the increase in carbohydrates was not accompanied by a simultaneous decrease in nitrogen as was found to be the case in the non-legumes already mentioned. The dissimilar response of the soybean may be due to the development of nitrogen-fixing bacteria which live in a symbiotic relationship in the nodules on the roots. LEONARD (2) found that nodule formation in soybeans is closely related to the carbohydrate-forming function of the plant. Since the nitrogen-fixing bacteria are dependent on the host for available carbohydrates as a source of energy, the larger the supply of carbohydrates, the more favorable are the conditions for the fixation of free nitrogen. It may, therefore, be expected that when soybeans are grown under certain conditions, such as in a poor soil, the percentage of nitrogen in the tissues will more nearly approach that found when the plants are grown under conditions which tend to inhibit the accumulation of carbohydrates as in the case of soil high in nitrates. The plants grown in the sand in 1925 showed percentages of nitrogen as high as, and in 1924 higher than, those grown in the manure. Apparently this was made possible through the relatively greater development of roots and nodules in the plants grown in the sand, as shown in table II. The proportion of roots was nearly twice as high in the plants grown in the sand as in those grown in the manure. The growth of tops, however, was relatively small and the stems, like those of the non-legumes to which reference has already been made, were comparatively hard and rigid and not inclined to lodge. The relative size of roots and number of nodules are illustrated in the accompanying figures 1, 2 and 3.
Further evidence to the effect that low fertility does not necessarily result in a low nitrogen content of the soybean was afforded by the analyses of plants grown in sand and manure in the summer of 1928. Both soluble and insoluble nitrogen determinations were made separately on the leaves and the entire stems. The results obtained were as shown in table III.
Moreover, the kind of soil on which soybeans are grown apparently has little or no effect on the type of nitrogen compounds in the stems and leaves for the percentages of soluble grown in either soil (Wooster silt loam) or manure (3 parts of manure to 1 of Wooster silt loam). In general, the increase was due chiefly to easily hydrolyzable carbohydrates, cellulose, and lignin. The increase in carbohydrates in the plants grown in the sand was not accompanied by a simultaneous deerease in nitrogen as has been found in the case of certain non-legumes. The high nitrogen content of these plants, however, was associated with the development of relatively large numbers of nodules on the roots of the plants. 
